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ABSTRACT: 

PURPOSE: To improve the thermal efficiency of an apparatus for producing 
carbon soot and continuously feed graphite. 

CONSTITUTION: The objective apparatus for producing carbon soot is obtained 
by equipping a plasma torch 1 with a nozzle 2 composed of an inner nozzle 21 
and an outer nozzle 22 and a soot collector 7 constructed from a graphite plate 
for cooling and collecting soot and installing a graphite fine particle feeding 
pipe 6 for leading graphite fine particles 3, together with an inert gas, to a 
plasma flame 4, an inert gas feeding pipe 5 for feeding helium which is an 
operation gas for generating the plasma flame 4 and an electrode 8 for 
generating the plasma coimected to the graphite plate and an electrode 9. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A carbon soot manufacturing installation which made it impalpable powder of a degree which can carry out 
gas transportation of the graphite in a carbon soot manufacturing installation which supplies graphite to plasma-arc jet 
of a carbon soot generating machine which is the raw material of fuUerene, and made continuous feeding possible. 
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DETAILED DESCRIPTION 



pDetailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technology which carries out extensive manufacture of the carbon 

soot, 

[0002] 

[Description of the Prior Art] During the mass analysis of the carbon cluster which you carried out [ cluster ] laser 
evaporation of the graphite rotating disc, and made it generate in 1985, C60 was discovered by chance owing to whose 
peak of C60 having been extremely large. Subsequently, the method of energizing and carrying out resistance heating 
to a graphite rod, and evaporating a graphite was developed, and the manufacture method of the number gram of the 
amounts of Japanese by the contact arc discharge which is a kind of a plasma-arc electric discharge method further 
again was developed in 1990. The synthesis method of the conventional technology is shown in drawing 3 (A) and 
drawing 3 (B). 

[0003] Explanation of drawing 3 (A): Send the helium of room 3 1 to 10 atmospheric pressures into ** 33 through a 
nozzle 32. It continues sending during a reaction. In ** 33, the graphite disk 34 rotates and the powerful pulse laser 35 
is irradiated there. Carbon evaporates at a glaring point. It mixes with said helium which blew off in pulse, and the 
generated carbon steam serves as a supersonic beam, it comes out of a nozzle 36, expands, is cooled and condensed in 
this process, and becomes the cluster 37 of various magnitude. A mass spectrograph 38 can analyze a cluster and it can 
know the presentation of fuUerene, 

[0004] Explanation of drawing 3 (B): Equipment consists of a carbon rod 51, the discharge container 52, the cooling 
water pipe 53, a current installation terminal 54, and an exhaust hole 55. The up-and-down carbon rod 5 1 is heated with 
a contact arc, and evaporates violently. A carbon atom serves as a lot of carbon soot by the collision with the gaseous 
helium in the discharge container 52. It urges that stop a carbon atom near the sufficiently long time amount arc, it 
carries out set coalesce, and the helium of inert gas becomes a fuUerene molecule. A macroscopic quantity of the 
fullerene molecule is included in this carbon soot. 

[0005] Since an arc is accompanied by far-infrared radiation from strong ultraviolet rays, the discharge container 52 is 
cooled with the cooUng water pipe 53. A power supply is introduced into the discharge container 52 by feed through 
56. With the filter prepared in the exhaust hole 55, gaseous helium is removed in carbon soot and continuation exhaust 
air is carried out at the vacuum pump side. 
[00Q6] 

[Problem(s) to be Solved by the Invention] In a conventional method, a carbon atom is first evaporated according to the 
high temperature which generates the disk or graphite rod of graphite as processing of the precedmg paragraph by the 
laser beam, the resistance heating by energization, the contact arc, or plasma heating. Following on it, as latter 
processing, a carbon atom is made to collide with the gaseous helium which is inert gas, carries out cooling and 
condensation, and is carrying out clustering. 

[0007] Although the problem of the conventional technology is generating the cluster by two steps of processings, if 
enlargement of equipment is used as a drawdng wax, the following two points must be solved. 
[0008] 1) Enlargement of this as is inefficient-like as a heat engine. 

[0009] 2) The supply method of raw material graphite is nonsequential, and continuation-ization is desired. 

[0010] Although it is inefficient-like [ the manufacture method which this invention is invention aiming at carrying out 

extensive manufacture of the carbon soot used as the raw material of C60 and ftillerene, and is carrying out current 

generalization ], this invention relates to the improvement in yield of soot. 

[0011] 

[Means for Solving the Problem] In solving said technical problem, in this invention, the following two matters are 

used as a means. 

[0012] 1) Aim at an improvement of thermal efficiency by impalpable-powder-izing graphite. 



[0013] 2) Make it impalpable powder of a degree which can carry out gas transportation of the graphite, and make 
'cohtinuous feeding possible. 
[0014] 

[Function] An operation of this invention blows continuously the graphite particle irapalpable-powder-ized beforehand 
with inert gas into a plasma jet nozzle, and is in the place which carries out the evaporation evaporation of the graphite 
so much efficiently, and generates soot in large quantities. 

[0015] The fundamental operation to evaporation evaporation of this graphite consists of the following term [ 4th ]. 
[0016] (1) pulverization of the graphite be carry out by pretreatment, gas transportation convey with (2) inactive carrier 
gas (helium) as a sufiFiciendy possible diameter of a particle, and lead to plasma flame, and it evaporate or sublimate in 
the elevated temperature section in (3) plasma flame - make - carbon atomization - carry out - (4) - the flow of the 
plasma internalize mainly by the flow of gas of operation in plasma flame convey this atomic carbon to the low- 
temperature section succeedingly. 

[0017] Next, the fundamental operation in which atomic carbon condenses and carries out clustering is explained. 
[0018] (5) Apply to the interior of plasma flame from the elevated-temperature section at the low-temperature section, 

and a big temperature gradient exists. 

[0019] (6) In case a carbon atom passes through the field where this temperature gradient is big, the scattering carbon 
atom loses that energy that it has by the intense collision with inert gas. 
[0020] (7) Condense a carbon atom and it serves as various clusters. 

[0021] As mentioned above, pulverization of the graphite can be carried out and a cluster can be made to form 
efficiently in the carbon atom made to evaporate or sublimate in the elevated-temperature section in plasma flame by 
passing the large field of a temperature gradient for this carbon atom by suitable time amount. 
[0022] 

[Example] The soot manufacturing installation which used the plasma jet of one example of this invention is explained 
with reference to drawing 1 and drawing 2 below. 

[0023] The graphite which is going to evaporate, or sublimate and carry out cart)on atomization is changed into the 
condition of a particle, and the optimal portion of plasma flame is made it to carry out gas conveyance by pretreatment 

in the one example of this invention. 

[0024] In drawing 1 , the plasma torch 1 has the nozzle 2. A nozzle 2 consists of an internal nozzle 21 and an external 
nozzle 22, The graphite powder 3 is led to the plasma flame 4 by the graphite particle charging line 6 with inert gas. 
The inert gas charging line 5 supplies the helium which is gas of operation made to generate the plasma flame 4. Soot 
uptake equipment 7 consists of graphite boards. Uptake of the soot is cooled and carried out on a graphite board. The 
power supply 8 for plasma generating is connected to the graphite board and the electrode 9. 
[0025] Drawing 2 (A) shows the temperature T of the direction R of a path of the plasma flame 4, and drawing 2 (B) 
shows the rate of flow V inside the plasma generated in the direction R of a path of the plasma flame 4. 
[0026] 

[Eff'ect of the Invention] A graphite disk or a graphite rod is made to generate laser radiation, a contact arc, or a plasma 
arc, and, unlike the conventional soot manufacturing installation which carbon is evaporated and compounds soot, the 
following two effects can be done so by the soot manufacturing installation of this invention. 
[0027] (1) Although a part of energy supplied to a graphite rod or the graphite disk surface will dissipate for heat 
conduction, it can be written as impalpable powder graphite, can improve evaporation effectiveness, and can solve the 
trouble of a conventional method. 

[0028] (2) Although the graphite rod or the graphite disk was discontinuity processing accompanied by periodical 
exchange by the consumption accompanying evaporation, gas conveyance is attained in connection with disintegration, 
and the trouble of a conventional metiiod can be solved. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section of one example of this invention. 

[Drawing 2] (A) is the graph of the temperature distribution of the direction of a path of the plasma flame in one 
example of this invention, and (B) is the graph of the velocity distribution of the direction of a path of the plasma flame 
in one example of this invention. 

[Drawing 3] (A) is an example of a Prior art and (B) is other examples of a Prior art. 
[Description of Notations] 

1 Plasma Torch 

2 Nozzle 

3 Graphite Particle 

4 Plasma Flame 

5 Inert Gas Charging Line 

6 Graphite Particle Charging Line 

7 Soot Uptake Equipment 

8 Power Supply 

9 Electrode 

21 Internal Nozzle 

22 External Nozzle 
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DRAWINGS 



[Drawing 1] 
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